Introduction
Oblique stagnation-point flow appears when fluid from any source impinges obliquely on a rigid wall at an arbitrary angle of incidence as shown in fig. 1 . Many researchers have studied the steady 2-D oblique stagnation-point flow of a Newtonian fluid. Stuart [1] did the pioneer work in this field, later studied by Tamada [2] and Dorrepaal [3] . Recently, Reza and Gupta [4] generalized the problem of Chiam [5] by introducing a stretching surface. In their paper, they ignored the displacement thickness and pressure gradient. This was partially rectified in a paper by Lok et al. [6] . Very recently, Reza and Gupta [7] gave a correct solution to the problem by fixing the errors in [4] and [6] . Drazin and Riley [8] , Tooke and Blyth [9] reviewed the problem and included a free parameter associated with the shear flow component related to the pressure gradient. Weidman and Putkaradze [10, 11] studied the steady-oblique stagnation-point flow impinging on a circular cylinder. The flow is described using a coupled set of ordinary differential equations. Recently, Erfani et al. [12] , Husain et al. [13] , Mahapatra et al. [14] , Lok et al. [15] , Yajun and Liancun [16] , and Javed et al. [17] have done notable work on orthogonal and oblique stagnation point flow.
Problem formulation
We consider the steady 2-D laminar flow of Walter-B nanofluid impinging obliquely on a stretching surface, which is placed at 0 y  and the fluid occupies the upper half plane 0 y  as shown in fig. 1 . The surface is heated convectively, by convective heating process, which is characterized by a temperature, T f , and a heat transfer coefficient, h f . We neglect the viscous dissipation to estimate accurately the effect of convective boundary condition because viscous dissipation would disturb the thermal boundary conditions. The velocity of the outer flow far away from the surface is ( , ) e U x y ax by   . The flow, energy and concentration equations are, see Beard and Walters [41] . 
In previous equations, ( , ) u x y and ( , ) v x y are the velocity components in x̄-and ydirections, ( , ) C x y -the concentration, ( , )
T x y -the temperature, and ( , ) p x y -the pressure of the fluid flow. Also,  -the kinematic viscosity, ρ -the density, k o -the elasticity of fluid, C pthe specific heat, k -the thermal conductivity of the fluid, and q r -the radiative heat flux. The D T and D B are the Brownian motion coefficient and thermophoretic diffusion coefficient, respectively, and τ = (ρC) p /(ρC) f is the ratio of effective heat capacity of nanoparticles materials to heat capacity of the fluid. The boundary conditions of the problem can be defined:
in which a, b, and c are positive constants having the dimension of inverse time, -the ambient temperature, and h f -the heat transfer coefficient. The radiative heat flux can be modeled by using Rosseland's approximation:
where σ is the Stefan-Boltzmann constant, α r -the Rosseland mean absorption coefficient, and σ s -the scattering coefficient. Assuming that the temperature difference within the flow is sufficient small so that 4 T may be expressed as linear function T such that: 
Upon using non-dimensional variables and stream function, ψ, this satisfies the continuity equation such:
and then eliminating pressure from eqs. (2) and (3), eqs. (2)- (6) take the following new form in term of ψ:
where
-the Biot number, and 
We 0 
is the radiation parameter and prime denotes the differentiation with respect to y. After integrating eqs. (16) and (17) the resulting constants of integration can be evaluated by employing the boundary conditions at infinity and we get:
where A = A(a / c, We) is a constant which measures the boundary layer displacement. Constant A at free stream behave as (a /c)y which also corresponds to the behavior of f(y) at the free stream. For simplicity, introducing a new variable, g'(y) = γh(y), then eq. (22) with boundary conditions is written:
Thus the system of non-linear ordinary equations becomes:
with boundary conditions
To solve the fourth order ordinary differential eqs. (25) and (26), we used two extra boundary conditions f ″(y) = 0 and h″(y) = 0 as y → ∞. These conditions are called augmented boundary conditions [42, 43] . The dimensionless components of velocity are: The quantities of physical interest are the skin friction coefficients, C f , the local Nusselt number, Nu x , and the local Sherwood number, Sh x , can be expressed:
where τ W is shear stress at the wall, q r -the radiative heat flux, q w and q m represents local heat flux, and local mass diffusion flux, respectively, at the wall are: 
After using eqs. (10) and (15), the skin friction coefficients, C f , the local Nusselt number, Nu x , and the local Sherwood number, Sh x , takes the following form:
Numerical method
Exact solutions of the non-linear differential eqs. (25)-(28) subject to the boundary conditions (29) are very rare due to the non-linearity. Some authors have used analytical semianalytical techniques to solve these eqs. (33) and (39) . In the present study, we used a numerical technique named as CSNIS. In this scheme, we first convert the system of non-linear differential equation into a linear form by using Newton iterative scheme. For (i+1) th iterates, we write:
for all dependent variables, where δf i , δθ i and δ i , represents a very small change in f i , θ i , and  i respectively. The equations (25)- (28) in linearized form are:
subject to boundary conditions
The system of linear eq. (35) subject to boundary conditions (36) is solved using the Chebyshev spectral collocation method [44, 45] 
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Applying collocation method to eqs. (35) and (36) , the following matrix is obtained: 
where I is the identity matrix, a j,i , b j,i , c j,i , d i,j , and R j,i (j = 0,1,2,3...) are given in eq. (37).
Results and discussion
The non-linear differential eqs. (25)- (28) The results in small brackets are reported by Makinde and Aziz [24] The stability analysis of multiple solutions has been discussed by many researcher [48] [49] [50] . They found that first solution is applicable physically while the second solution is not. In fig. 5 /c (a/c > 1, a/c < 1) .
Consequently, temperature profile and thermal boundary layer thickness increase with increase of thermophoresis parameter, N t , near the wall. Figure 7 elucidates that the local Sherwood number decreases with increase of N t , as a consequence the concentration profile and concentration boundary layer increase with increase of N t . From figs. 6 and 7, an increase in local Nusselt and local Sherwood numbers is observed due to enhancement of radiation. In figs. With increase in the values of radiation parameter, temperature of the fluid increases where the concentration profile decreases near the wall but for the larger value of y, it increases with increase in the values of radiation parameter.
Conclusions
The combined effect of radiation and convective boundary condition in the region of oblique stagnation point flow of elastico-viscous fluid saturated with nanoparticles is considered. The governing partial differential equations are transformed into system of ordinary differential equations by using the similarity transformation. The obtained system of equations is solved numerically by using CSNIS. The present numerical results are in excellent agreement with the previously obtained results. It is observed that the similarity eqs. (25)- (28) 
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